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QUARRY ACCIDENTS IN THE UNITED STATES DURING THE 
CALENDAR YEAR 1922. 


By Wiiu1am W. ADAMS. 


INTRODUCTION. 


Accidents at quarries in the United States in 1922 resulted in lower 
fatality and injury rates than in 1921, according to reports received 
from operating companies by the Bureau of Mines. The industry 
employed a slightly larger number of men than in the preceding year, 
and the average work days per man increased from 233 in 1921 to 261 
in 1922, resulting in an increase of nearly 15 per cent in the total num- 
ber of man-days of work done by all employees. 

According to the operators’ returns, in 1922, the industry employed 
79,081 men, who worked an aggregate of 20,658,338 shifts during the 
year. Accidents at the quarries resulted in 132 deaths and in the 
injury of 11,839 men, each injury involving disability for at least one 
day. The fatality rate for the year was 1.92 per thousand full-time 
workers (300-day workers), as compared with 2, and the nonfatal in- 
jury rate was 171.93, as compared with 174.54 for 1921. These 
accident rates relate not only to men working within the quarry pits 
proper but also to those employed at the outside rock-dressing plants, 
crushers, mills, etc. For the men working inside the quarry pits the 
accident rates were 2.31 fatalities and 177.16 injuries per thousand 
full-year workers, and for men employed at the rock-dressing plants, 
crushers, and mills the corresponding rates were 1.38 killed and 164.76 
injuries. 

Men employed within the quarry pits numbered 48,527; they 
averaged 246 work days per man during the year and performed a 
total of 11,936,454 days of work. Accidents to these men resulted in 
92 deaths and 7,049 injuries. Employees at crushers and other 
plants outside the quarries numbered 30,554; these men worked 
8,721,884 shifts, an average of 285 work days per man. Accidents to 
these workers caused 40 deaths and 4,790 injuries. 

The accident rates for men working inside quarries producing build- 
ing or monumental stone were 1.94 fatalities and 140.12 injuries per 
thousand full-year workers, as compared with 3.23 killed and 104.24 
injured in the previous year; the rates for crushed-stone quarries 
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were 2.50 killed and 189.97 injured, as compared with 3.40 killed and 
230.51 injured in 1921. 

At the outside rock-dressing plants of the building-stone quarries 
the rates were 0.77 killed and 186.75 injured, as compared with 0.38 
killed and 158.90 injured in the previous year; at crushers, cement 
mills, etc., the rates were 1.56 killed and 161.90 injured, as compared 
with rates of 1.28 killed and 177.39 injured in the year 1921. 

Of the 11,971 accidents in the entire quarrying industry during the 
year, 1.10 per cent were fatal, 0.17 per cent resulted in permanent 
total disability, 3.15 per cent in permanent partial disability, 17.89 
per cent in temporary disability of more than 14 days, and 77.69 per 
cent in disability not exceeding 14 days but more than the remainder 
of the shift on which the accident occurred. 


Number of men employed, days’ work performed, and number of men killed and injured 
at all quarries in the United States, 1911 to 1922. 


Men employed. Number killed. [ Nunaber injured. 


Equiva- 


Year. oe in 
300-day workers 
: aa els (calcu- 
cat lated ). 
~~ i 

WO) eiioi nese sea eeccn eee 188 | i 63.85 
WO ei eseeeeksscnd iseeoeeas | 69.82 
WDSc ccioccmeuvencacoure cee i 8d .81 
VOI4. Scie decent hao aeeea \ 114.92 
MOG oie cineca cehacwsenieceus ! 117.30 
Average for 5 years.... | 89.39 
=——_ 

WONG sic ceekecciuaionedadwee | 13,427 . 175.62 
5 aR ee en 5 | 21, 457, 357 13, 242 185.14 
MOIS os ca ahe heel ekele cis 17, 785, 504 8,719 147.07 
LOG ooo et eachb nese ae® 9, 199 144.20 
1020 spa cesce es outeeas | 11,217 | 145.51 
Average for 5 years... 80 146 | 11,161 | 180.20 
Average for 10 years... 9, 299 | 121.69 

| eee ere eee ern 233 50,958 | 17, 987, | .00 10,465 , 174.54 
M002 eee eas 132, 1.92] 11-839, 171.93 
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SCOPE OF STATISTICS. 


The tables in this paper have been compiled by the Bureau of 
Mines from reports received directly (except in California) from 
operators of quarries throughout the United States, and represent 
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all stages of the quarrying industry. They are based on returns 
from 1,549 operators whose quarries were worked all or part of the 
year. 

The Bureau of Mines is authorized to collect information relating 
to accidents at mines and quarries, but there is no Federal law com- 
pelling operators to render such data. The reports received from 
operators are voluntary responses to the bureau’s requests for infor- 
mation. It is believed that the data presented herein, although 
possibly not complete for the entire industry, are thoroughly repre- 
sentative of the hazards to which the quarry workers are exposed. 


CLASSIFICATION OF INJURIES. 


Since 1915 the bureau’s statistics of accidents at quarries have 
divided all injuries into five main classes, as follows: 1, fatalities; 
2, permanent total disabilities; 3, permanent partial disabilities; 4, 
temporary disabilities lasting more than 14 days; 5, temporary dis- 
abilities, more than the remainder of the shift on which the accident 
occurred but not exceeding 14 days. 

During the 8 years covered by the table that follows, 88,909 acci- 
dents at quarries have been reported to the Bureau of Mines. Of 
these, 1,130 (1.27 per cent) resulted fatally, 121 (0.14 per cent) 
resulted in permanent total disability, 2,751 (3.09 per cent) in per- 
manent partial disability, 14,834 (16.69 per cent) in disability of 
more than 14 days, and 70,073 (78.81 per cent) in disability of 1 to 
14 days, inclusive. During this period more than 167,000,000 shifts 
were worked by all quarry employees, so that the volume of exposure 
to occupational hazards indicates that the foregoing distribution of 
accidents may be accepted as typical of the severity of accidents that 
occur to persons engaged in the industry. 


Comparison of quarry accidents, 1915 to 1922. 


Injury. 1915 | 1916 | 1917 | 1918 | 1919 | 1920 
T, Patel sons dete shu eeegaas 4g! 173! 9 131 123/ 178 | - 
2. poli (time lost more than 14 , 
Ne Permanent disability— | 
TOtAl Sc. ésceicesnecea eyes 16 6 10 23 10 
partial? SN ae ae Ie 507 446 354 225| 327 
OUNCE oss toh ode lo eo od 1,365 | 2,194! 2,266 1,612 | 1,883 
a. slight (time lost, 1 to 14 days, in 
WG) oh cksc tees cca ss tenes 7,783 | 10,761 | 10,612 7,339 | 8,987 
Total cas cacesiousccsnsde 9,819 | 13,600 | 13,373 9,322 | 11,395 | 10, 585 
Mem employed. ........ccccccccccccce 100, 740 | 90,797 | 82,290 68, 332 75, 505 | 86,488 | 77,185 


@ Permanent total disability.— Loss of both legs or arms, one leg and one arm, total loss of cyesight, paralysis, 
ba pie ae Serer atte incapacitating workman from doing any work of a gainful occupation, 

disability.— Loss of one foot, leg, hand, eye, one or more fingers, one or more toes, 

any leat where ligaments are severed, or any other injury known in surgery to be permanent par- 
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QUARRIES CLASSIFIED. 


The quarries are classified according to the kind of rock, as follows: 
Cement rock, granite, limestone, marble, sandstone and bluestone, 
slate, and trap rock. Separate statistical tables are presented for 
each group and for all groups combined. The tables show the num- 
ber of persons employed, the average number of working days per 
man, the total number of shifts worked by all employees, and the 
number of men killed or injured, thus making it possible to base 
fatality and injury rates throughout this report on a uniform number 
of days during which the workmen were exposed to the hazards of 
their occupations. 

A summary of the more important figures for all quarries in the 
United States during the years 1922 and 1921 is given in Table 1. 
The causes of the accidents are shown in Tables 2, 7, 8, and 25. 
The percentage of accidents due to any one cause is given in Table 14, 
and the accident rates, by causes, per thousand 300-day workers are 
shown in Table 15. Whenever possible, comparative figures for pre- 
vious years are given. 


TABLE 1.—All quarries: Men employed and number Killed and injured, by kind of 
quarry, during the yeurs ended Deceniber $1, 1922 und 1921. 


1922. 
are ae Ta aac TR REI AE TI GIG 
| ; Men em ployed. | Killed. Injured. | 
a eee es eee 
‘5 | } 
Active | + Equiva- | . 
Kind of quarry. | opere- | ; lentin — Per Pe ie Shins 
| tors. | Actual | 300-day Num-| 1,000 | Num- | 1,000 . 
‘number. workers ber. , 300-day| ber. | 30-day 
, (ealeu- | |workers workers. 
lated). | | | 
ae nk eine Gace tk ae | pita ee he aaa ele, 7 
Cement rock................. | 78° = 12, 280 12,759 29 | 2.27 | 2,438 | 191.08 19 43 
Grantle sce se docs eewens | 250° «8,95 7,088, 10| 1.42] 1,036 | 147.20 6 20 
Limestone. .......... alta oeeriee $02 | 39,961 33,728 63 1.87 | 5,994) 177.72 35 57 
Marbles occ cadetetick gt ee 44.5 4,803 4,626 2 43 591 | 127.76 | NA Doe eee 
Sandstone and bluestone. . ..' 154 4,305 3,349 4 1.19 337 | 100. 63 2 3 
BIAG:s acca cee sdcanuaees m4! 3.991 31493) | 3.151 445° 127.40 BY eeccied 
Trap TOCK.. . 2scdcescesscetncs . M47; 4,855 3, SHS 13! 3.36 | 998 | 258.01 5 | 17 
Total, 1088.............. . 1,549. 79,081 68,861 132 | 1.92 | 11, 839 | 171. 93 69 | 140 
es ! 
~ 1921. 
— eo ee STi me ee ee eee - = ‘ ee 
Cement rock................. / 70] 10,815 10,459] 20.91 
Granite. ......... eee ee a 297 | 9 479 | 7,010 Bj 2.457 
Limestone. ............-2.006: 935 , 39,651) 29,399 58, Oi 97 
MEAEIDIB 656 oo ic vere Siie ov ecorteets | 454 4,519] 4,025 6. 1.49 
Sandstone and bluestone. . ..; 194 3,928 2,394 3° («1.25 
SIM ceccee seers tuscan: - 80) 3.541 28x} 41 1.40 
Fray FOCK:.2.2sedeseecec ined «48 5,299 4,823, IL 2. 88 
Total, 1921.......... | 1,764 | 77,185 | $9,958, 120 2.00 j 10,4665 | 174. 64 | ee 


CEMENT-ROCK QUARRIES. 


Accidents to employees at cement-rock quarries, including em- 
ployees at outside crushers and mills, numbered 193.35 for each 
thousand workers (300-day) in 1922, as compared with 215.41 in 1921. 
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The 1922 figure includes a fatality rate of 2.27 and an injury rate of 
191.08. Accidents to employees within the quarries proper resulted 
in a fatality rate of 3.08 and an injury rate of 244.40 per thousand 
men; accidents to employees at crushers, mills, and other outside 
plants resulted in a fatality rate of 1.96 and an injury rate of 170.35. 
Accident frequency inside the quarries increased slightly over 1921, 
but outside the quarries it decreased. 

Accidents to employees inside the quarries resulted in 11 deaths 
and 873 lost-time injuries; those outside the quarries resulted in 18 
deaths and 1,565 injuries. Most of the accidents in the pits were 
caused by falls or slides of rock or overburden, haulage, flying 
objects handling,rock at the face, timber or hand tools, and machinery, 
The main causes of accidents at the outside plants were flying ob- 
jects, falling objects, machinery, burns, falls of persons, hand tools, 
and haulage. 

Of the 2,467 accidents in and about quarries producing cement rock 
last year, 29 were fatal, 6 caused permanent total disability, 44 
caused permanent partial disability, 402 resulted in temporary disa- 
bility. lasting more than 14 days, and 1,986 resulted in disability from 
1 to 14 days. 

The number of men employed at cement-rock quarries during the 
year was reported as 12,260, of whom 3,623 worked inside and 8,637 
worked outside the pits. The number of employees both inside and 
outside the quarries was 1,445 greater than in 1921. The pit em- 
ployees worked 1,071,540 shifts, an average of 296 workdays per 
man; the outside workers performed a total of 2,756,151 man-days 
of labor, an average of 319 days per man. 

The standard workday was 8 hours for 11.6 per cent of the men in 
the quarries, 10 hours for 61.9 per cent, and 12 hours for 3.4 per cent. 
For men employed outside the quarries, the 8-hour day prevailed 
among 15.6 per cent of the men, the 9-hour day among 1.9 per cent, 
the 10-hour day among 9.9 per cent, and the 12-hour day among 
25.9 per cent. 

GRANITE QUARRIES. 


The accident rate for granite quarries in 1922 for each thousand 
men employed was 148.62 as compared with 136.66 for the previous 
year. The 1922 rate represents 1.42 fatalities and 147.20 injuries 
per 1,000 employees. For the quarry workers alone, segregated 
from men employed at rock-dressing and other work outside the 
quarries, the fatality rate was 1.85 and the injury rate was 116.19; 
for the “outside’’ workers the rates were 0.46 killed and 216.12 
injured. 

The granite-quarrying industry employed 8,956 men in 1922, of 
whom 6,320 worked inside the pits and 2,636 worked at the outside 
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plants. The pit employees worked a total of 1,456,402 shifts, and 
the employees outside the pits worked 655,123 shifts. During the 
year the average days of work for all employees was 236, 230 days 
for inside men and 249 for outside men. Accidents to employees in- 
side the pits killed 9 men and injured 564; accidents to the outside 
workers resulted in 1 death and 472 injuries. 

The main causes of accident to men employed inside the quarries 
were flying objects. handling rock at face, machinery, falls of persons, 
drilling, and falling objects. Accidents to employees at the rock- 
dressing plants resulted mainly from flying objects, handling rock, 
hand tools, and machinery. 

Of the 1,046 accidents at granite quarrics during the year, 10 
resulted in death, 1 in permanent total disability, 79 in permanent 
partial disabilitv, 121 in temporary disability for more than 14 
days, and 835 in disability of less than 14 days but more than one 
day. 

The standard number of hours per workday for men inside the 
pits was 8 hours for 55.1 per cent of the men, 9 hours for 13.2 per 
cent, and 10 hours for 11.8 per cent. At the outside plants 61.1 
per cent of the men worked on the 8-hour basis, 7.0 per cent on the 
9-hour basis. and 4.8 per cent on the 10-hour basis. 


LIMESTONE QUARRIES. 


The accident-frequency rate for limestone quarries in 1922 was 
179.59 for each thousand men employed (300-day workers), as com- 
pared with 180.48 for the previous year. The 1922 figure includes a 
fatality rate of 1.87 and a nonfatal injury rate of 177.72. The acci- 
dent rates for employees working inside the quarries were 2.11 killed 
and 189.99 injured; for employees engaged in crushing, rockdressing, 
or other work outside the quarries the fatality rate was 1.46 and the 
injury rate was 156.52. The actual number of men killed during 
the year was 63, of whom 45 were killed by accidents inside and 18 
by accidents outside the quarries. Of 5,994 nonfatal injuries, 4,058 
were to employees within the quarries and 1,936 to employees at 
the outside plants. 

Accidents within the quarries resulted mainly from handling rock 
at face, flying objects, haulage, falls or slides of rock or overburden, 
machinery, falling objects, explosives, and falls of persons. Acci- 
dents to employees at the outside works were due mainly to machinery, 
flying objects, falling objects, falls of persons, haulage, burns, and 
hand tools. 

Of the 6,057 accidents during 1922 in connection with the quarrying, 
crushing, and dressing of limestone, 63 resulted in the death of the 
injured employee, 8 caused permanent total disability, 175 perma- 
nent partial disability, 1,148 resulted in temporary disability of the 
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employee for more than 14 days, and 4,663 resulted in disability of 
1 to 14 days. 

The limestone industry employed 39,961 men in 1922, the pit 
workers numbering 26,668 and the outside workers 13,293. Men 
working within the pits averaged 240 workdays per man, and per- 
formed 6,407,780 man days of labor during the year; those working 
outside the quarries averaged 279 days per man and performed 
3,710,537 days of labor. 

Of the men working imside the quarries, 13.1 per cent were em- 
ployed on a basis of 8 hours a day, 20.7 per cent 9 hours, and 52.6 
per cent 10 hours. For the outside emplovees, 8 hours constituted 
the standard for 6.3 per cent, 9 hours for 15.7 per cent, 10 hours 
for 44.7 per cent, and 12 hours for 7.2 per cent. 


MARBLE QUARRIES. 


The accident rate for marble quarries in 1922 was 128.19 as com- 
pared with 102.36 for 1921. Included in the 1922 figure is a fatality 
rate of 0.43 and an injury rate of 127.76 per thousand employees. 
Accidents to workers inside the quarries indicated a rate of 0.93 
fatalities and 110.39 injuries; those to men employed in rock dress- 
ing and other outside work showed no fatalities and an injury rate 
of 142.91. The actual number of accidents inside the quarries was 
2 deaths and 238 injuries; outside the quarries there were 353 non- 
fatal injuries. 

The outstanding causes of accidents to employees inside the quar- 
ries were machinery, drilling, falls of persons, haulage, flying objects, 
handling rock at face, and falling objects. 

The main causes of accidents outside the quarries were handling 
rock, machinery, falling objects, flying objects, and hand tools. 

Of the 593 accidents at marble quarries during the year, 2 were 
fatal, 20 caused permanent partial disability, 131 resulted in more 
than 14 days’ disability, and 440 resulted in disability for 1 to 14 
days. 

Of 4,803 men employed at marble quarries during the year, 2,268 
worked imside and 2,535 worked outside the quarries. The inside 
employees performed 646,753 man days of labor, an average of 285 
days per man; the outside men worked 741,155 shifts, an average of 
292 days per man. The average workdays per man for both groups 
of workers was 289. 

Of the employees inside the quarries, 4.7 per cent worked 8 hours 
a day, 44.5 per cent 9 hours, and 48.4 per cent 10 hours. At the 
outaide works, 84.2 per cent of the men worked 9 hours a day, and 
14 per cent 10 hours. 


Google 


8 QUARRY ACCIDENTS IN THE UNITED STATES, 1922. 
SANDSTONE AND BLUESTONE QUARRIES. 


The accident-frequency rate for quarries producing sandstone and 
bluestone in 1922 was 101.82 for each thousand employees (300-day 
workers), as compared with 157.47 in 1921. The 1922 rate includes 
a rate of 1.19 fatalities and 100.63 injuries. For men working inside 
the quarries rates were 1.23 killed and 99.31 injured; for workers 
outside the quarries they were 1.11 killed and 104.21 injured.. 

Most of the accidents inside the pits were due to handling rock at 
face, haulage, flving objects. machinery, and falls or slides of rock 
or overburden. 

The main causes of accidents at the outside works were machinery, 
falling objects, falls of persons, haulage, and hand tools. 

The 341 accidents during 1922 may be segregated as follows: 4 
fatalities, 1 permanent total disability, 14 permanent partial disa- 
bilities, 75 temporary disabilities lasting more than 14 days, and 247 
disabilities of 1 to 14 days. 

The industry employed 4,305 men in 1922, an increase of 377 
over the number employed in the previous vear. Of the men em- 
ployed in 1922, 3,140 worked inside the quarries and 1,165 were 
emploved at the outside plants. The inside employees worked 
733,962 shifts, an average of 234 workdays per man; the outside men 
worked 270,626 shifts, an average of 232 days per man. The entire 
industry averaged 233 workdays per man. Accidents resulted in 
the death of 3 men and the injury of 243 men among the workers 
inside the pits, and in the death of 1 man and the injury of 94 men 
among workers outside the pits. 

Kight hours a day constituted the standard shift for 14.1 per cent 
of the men inside the quarries, 9 hours a day for 32.5 per cent, and 
10 hours a dav for 45.6 per cent. Among the workers outside the 
pits the standard workday was 8 hours for 9.1 per cent of the men, 
Y hours for 36 per cent. 10 hours for 40.4 per cent, and 12 hours 
for 4.3 per cent. 

SLATE QUARRIES. 


For each thousand full-time workers (equivalent to 300,000 shifts) 
at slate quarrics during the past vear there were 130.55 lost-time 
accidents, as against 136.58 in 1921. The 1922 rate represents 3.15 
fatal and 127.40 nonfatal injuries. Workers inside the pits suffered 
3.63 deaths and 119 injuries per thousand men employed; for 
those outside the quarries the fatality rate was 1.97 and the injury 
rate Was 147.95. 

Accidents inside the quarries were due mainly to handling rock at 
face, falls or slides of rock or overburden, explosives, haulago, flying 
objects and falling objects. 
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At the outside works the principal causes of accidents were handling 
rock, falling objects, flying objects, hand tools, and machinery. 

Of the total of 456 accidents to inside and outside employees at 
slate quarries during the year, 11 resulted fatally, 2 caused perma- 
nent total disability, 11 permanent partial disability, 62 temporary 
disability lasting more than 14 days, and 370 temporary disability 
of 1 to 14 days. 

Employees at slate quarries in 1922 numbered 3,941 of whom 2,841 
worked inside and 1,100 worked outside the pits. The inside men 
performed 743,865 man-days of labor, while 304,166 man-days were 
worked by employees at the outside plants. Of the inside workers 
9 were killed and 295 were injured by accidents; of the outside 
employees 2 were killed and 150 were injured. 

Eight hours constituted the standard workday for 0.4 per cent of 
the men inside the pits, 9 hours for 81.1 per cent, and 10 hours for 
14.6 per cent. For the outside workers, 8 hours a day was the 
standard for 3.1 per cent of the men, 9 hours for 49.1 per cent, and 
10 hours for 33.4 per cent. 


TRAP-ROCK QUARRIES. 


Accidents at quarries producing trap rock in 1922 resulted in the 
injury or death of 261.37 men out of every thousand employees, as 
compared with 232.80 in 1921. The 1922 rate includes a fatality 
rate of 3.36 and an injury rate of 258.01. Employees working inside 
the quarries proper suffered 13 fatal and 778 nonfatal accidents, 
indicating a fatality rate of 4.45 and an injury rate of 266.35; there 
were no fatalities among employees outside the quarries, but 220 
men received nonfatal injuries disabling them for at least one day 
each, an injury rate of 232.31. 

Most of the accidents inside the quarries were due to flying objects, 
falls or slides of rock or overburden, haulage, handling rock at face, 
and machinery. 

The main causes of the accidents outside the quarries were ma- 
chinery, falling objects, haulage, flying objects, hand tools, and falls 
of persons. | 

Of the 1,011 accidents at trap-rock quarries, 13 were fatal, 2 caused 
permanent total disability, 34 caused permanent partial disability, 
203 resulted in disability for more than 14 days, and 759 disabled 
the employee for 1 to 14 days. 

The total number of men employed during the year was 4,855, of 
whom 3,667 worked in the pits and 1,188 worked at the crushers. 
The men inside the quarries performed a total of 876,152 man-days 
of labor, an average of 239 days per man; those outside the quarries 
worked 284,126 shifts, an average of 239 days per man. 
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The 8-hour day prevailed among 9.3 per cent of the quarry workers, 
the 9-hour day among 37.2 per cent, and the 10-hour day among 
47.5 per cent. Among the outside workers the 8-hour day was the 
standard for 0.9 per cent of the men, the 9-hour day for 27.9 per 
cent, and the 10-hour day for 62.0 per cent. 
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TaBie 9.—All quarries: Fatalities, and injuries per 1,000 $00-day workers employed, 


by States, during the year ended December $1, 1922. 


In and about quarry. In outside works. 


State. Number! | Number 
ies Killed. | Injured. wiey Killed. KiHed.| Injured. 

workers. | workers. 
ene ereen is com ici Uo Ne ges VE 
Alabama................. 1,285 ' 1.58 | 3.71 | 235.48 
Arkansas...........-..... 128.2... oe ee 2 ee eels: ieee eee.| 288 
California................. 1,906: 2.10; ' 1.74 176, 73 
Colorado.................. 401 ,....... | | 1.28) 117.9 
Connecticut. ............. 368° 5.43 | 211.96 f 70'....... | 4.47 219, 18 
COL BIB 5. Sickie Saco aw wercecnes 1,377 | .73:)6=— ss BBR FS 9BB_Cw [48 112. &4 
Winols. ................. 1,945: 3.08 | , 27 209. 13 
Indiana...............4.- 2,371 | 1.27 ; 1.26] 207.98 
LOW oa oes hack chases SID eeu | takieode | ainda eras 1. 65 
KSNS88. occ sevcasesesses BIS Sie a | are ee | 201. 56 
Kentucky. ............... 715° 2.80; 179.029 163 ....... ; 2.28 156. 04 
Main@ soo ooxc cect cecess 5985.19 | 181.668 89-917 2... * 1.98 149. 3 
Maryland................. 615 | 1.63 i 269] 156.SI 
Massachusetts............ 1,316! 2.28; 227.96 — $785 5....... | 1,43 2K3. 67 
Michigan................. 827! 3.63 : 3.02 | 295.83 
Minnesota................ 560, 1.79 i 2 i 241.60 
Missouri.................- 1,594: .63 | 279) 211.98 
New Hampsbire.......... QI rocewe | 44.28 § 1B... Sa Pelee 42.25 
New Jersey............... 825 1.91 er | Qui. 17 
New Mexico............ a 89.0.0... BB7L EG 9 heel. Ihedieoa sey , 32.6 
New York................ 1,783 , 3.37 2,71 dis.6e 
North Carolina........... 922, 3.25, W200 208)....... | 246, 25.41 
BiG scancceuhe ets 2,704! 1.85 1 74] 15h7 
Oklahoma................ | 447 .......| 98439 9 777 ).......| 2. eae 49. 02 
Pennsylvania............. 1 &, 049 | 1.74 59 | 14. 64 
Rhode Island............4: 101! 9.90/ 138.61f  70)....... 1 ANS 98.87 
Tennessee... .............. ! 1,052 10.46! 142.509 527 ....... , 6.97 139, 98 

j | ' 
TORAS cccdisnsesssieseews TAS coadosle 1.64; = 1s). 92 
Utahenciten soeeudeusesad 203 (.......{ 280.79 f = 147 5.2.0... | hiitctoae 200. 00 
Vermont. .............20.. ; 2,883, 15 | 1.12 11s. 
| 

Virginia............0..0.. 1,076 7.43) 135.60) 446........ | 5.26 12. 55 
Washington.............. | 160 | 18.75 | 236 | 16.95 | 258.47 
West Virginia............/ 760 ' 1.32! 11184] 200........ 1 95} 14.29 

j i 
Wisconsin.......0....02.- | 3,102! .91 474; 2.11 | 1.27] 961.42 
Not segregated........... | S14} 3.69 355 | eeacete , 2.57 | 124.06 
Total, 1922........ 39,788 | 2.31 | 177.16 | 1.92] in.ss 
Total, 1921.......... ,082 : 2,22] 167.09 2.00! 174.54 
Total, 1920.......... 45,617 | 2.81 | 139.62 | 2.31 | 145. 51 
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26 QUARRY ACCIDENTS IN THE UNITED STATES, 1922. 


ACCIDENTS, BY PRINCIPAL CAUSES. 


Table 14 compares the percentage of accidents from various causes 
in the quarries and at outside works. The table shows the percentage 
of fatalities by causes for the entire industry, the percentage of acci- 
dents inside the quarries, and the percentage of accidents outside the 
quarries. The percentages of accidents inside and outside the quarries 
separately show more nearly the true hazard of each branch of the in- 
dustry than those in the first column, based on the industry as a unit. 
‘However, the annual fluctuation in quarry hazards is even more accu- 
rately indicated in Table 15 which shows the number of accidents from 
any given cause based on 1,000 full-time or 300- day workers. By 
this method of presentation, the i injury rate from any given cause may 
be followed from year to year uninfluenced by the increase or de- 
crease in other classes of accidents. 

Particular attention is called to Tables 23, 24, and 25. The first 
two classify the accidents according to the degree of disability of the 
injured person, and Table 25 further segregates the different classes 
of accidents by the kind of quarry in which they occurred. 


TABLE 14.—All quarries: Causes of fatalities and injuries, showing percentage due to 
each cause and corresponding rates per 1,000 300-day workers employed during the year 


ended December 81, 1922. 


——— 


Number killed. Number injured. 
; | Per 1,000 300 | pee nens op | Per 1,000 300. 
Per cent of— | day workers. Per cent of— , 


| day workers. 
Cause of accident. a 


| Grand | Class | Grand ' Class | Grand | Class” 


Grand | Class 
total. | total. total. pelle! total. | total. 


total. | total. 


1 2 3/4 b | 6 | 7 8 
! | | 
In and about quarry: | | | 
1. Falls or slides of rock or over- 
DUfdeN esac Gen cutouts ane 18. 94 27.17 | 0. 36 0. 8 6.09 - 10,23 | 10, 47 IS. 12 
2. Handling rock at face........ 1, 52 2.17; .08' — .05 0.00; 16.81!) 17,21 29. 78 
3. Timber or hand tools......... 76 1. 09 202-4 . 03 2.57 4.31 4.41 7. 4 
4. Explosives..........00. ee 27.27| 39.13, 152! (90 2.43! 4.09 | 4.18] 7.24 
S.. FEA RE ssc aaieu ou berg etude 6, 82 9.78 | 18 . . 22 6. 46 10.85 1.11 19, 23 
6. Falls of persons............-. 3, U3 4.355 06° 10 3.08 | 5.16, 5.29 B. 15 
7. Falling objects (other than 1 
BG 2) 20. acu hr ceon nesses 3. 08 4.35 — 06 | 10 3.30 5 5.55 3. OS 9. N3 
8. Flying objects ...2.5< 6.505.250. ]osee0 pon eleerees wn epaes ‘suk se 8.28 | 13.90" 14.23 24. 63 
9. Electricity. .........-0-0.eeee 2.27; 3.25 08, .07 JW) 26) 8 | 645 
10. Drilling and channeling (by | : | | 

machine or hand).......... 76] 1.08! 02: Of 229; 3.84! 3.94 | 6.81 
11, Machinery ee ee ere 5. 30 7.61 | 10. 18 5. 10 % R77, 15.16 
12. Nails; SplUnters, €tC vo64.c0084 60) se0cieed| estacwye ceeinees Seton oul 1.09 aX 1.87 | 3. 24 
13. Boilerand air-tankexplosions.|........[--....c clone eee ee cece eens . 04 | 07 12 
14. BUPNS coca cosas eeu siete. qecanude lpiSewitiial laity oe easels Reiaigied a os . 99 1.70 2. 4 
15. Other causes...........0.005. ee eee ee ne) 7.67 s | 13.19; 22.32 
TOC) ais csae nese skce ' 69.70 | 100.00: 1.34 ' . 54 | 102. 37 | 177.16 

In outside works ! esate | 
16. Haulage................-.--0. 4.54 | 15.00 08 6.99} 4.86; 11.52 
17) Maeninery s200d 4555.45.05 550% 12.88 | 42.50 25 13. 61 9. 47 22. 43 
18, “Hand (008s vacen hse deca aiencens lee oe aes eer eeer 6.97 | 4.85, 11.49 
19, Nails, splinters, etc........... 76 2.00: “ 3. 51 2. 44 | 5. 78 
QO PAGUICIEN 3 625 ent ht ete gies ee. 7.) 1527 89 | 2.10 
21. Falls of persons. ..........02. Lees 7.30 | SIN 569 | 13. 48 

22. Falling objects (rocks, tim. | 

DOTS ee cee coca 3.79 | 12.0 - 11, 40 7.93) 18,78 
PA FSA ONG S ssi sp ot eons wie esa Ne ta wes a we Wate ste She waitin 1748) 12.16 28.79 
24. Handling rock by hand...... .......-/........ | pti coal othe tier 6.35) 4.41) 10.45 
oe DUTIS 2 hoe oeecacwxeaeead tae . 16 2.50 | 7.20 301; | LL 87 
26. Other causes............-..-- 3.08 | 10,00 | 17.04} Un) 2807 
Total ccciienesaads 30. 30 | 100. 00 100.00 ' 69.56 — 164.76 
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FALLS OR SLIDES OF ROCK. 

Falls or slides of rock or overburden caused the fourth largest num- 
ber of accidents among men working inside the quarries; they resulted 
in 25 deaths and 721 injuries, or 18.75 accidents (fatalities and inju- 
ries) per thousand 300-day workers, as compared with 17.73 per thou- 
sand employees in 1921. The number of accidents from falls of quarry 
material was exceeded by the number resulting from handling rock at 
face, from flying objects, and from haulage, the accident rates for 
which were 29.83, 24.63, and 19.45, respectively, per thousand men 
employed inside the quarries. Of the nonfatal injuries from falls or 
slides of rock, 2 caused permanent total disability, 30 caused perma- 
nent partial disability, 199 temporary disability exceeding 14 days, 
and 490 temporary disability of 1 to 14 days. 

EXPLOSIVES. 

In 1922 the use of explosives ranked first as a cause of fatalities and 
eighth as a cause of nonfatal injuries. The combined fatal and non- 
fatal accident rate was 8.14 per thousand 300-day workers, as com- 
pared with the 1921 rate of 5.96. Out of 324 accidents from 
explosives 36 were fatal, 3 were permanent total, 25 permanent 
partial, 71 temporary disabilities lasting more than 14 days, and 189 
temporary disabilities of 1 to 14 days. 

Most of the accidents from explosives resulted from charging, from 
premature shots, striking in loose reek, and from drilling into old 
holes, as indicated in Table 16. 

TABLE 16.—Fatalities and injuries due to explosives during the year ended December 31, 


19??, 
Drill- Strike iCaps, | ba al ! 
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holes.| rock. ete. te ices 
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Vrap rocvk....... We ire a er en aoe oe [a aa [dic dee POAC hese ane ots W seein gestae 9 
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. HAULAGE. 


Haulage accidents in 1922 resulted in 9 deaths and 765 injuries to 
men in the quarries, and 6 deaths and 335 injuries to men employed 
at outside works. For the men in the pits the accident rate was 19.45 
per thousand employees (300-day workers) as compared (fatal and 
nonfatal) with 15.68 in the preceding year; for the men at the outside 
plants the rate was 11.73 as against 12.61 in 1921. These figures, 
Table 17, indicate that in 1922 haulage ranked third as a cause of 
accidents inside the quarries and sixth as a cause at outside works. 
Further details regarding haulage accidents are given in Table 17. 

Of the 1,115 haulage accidents of all degrees of severity to quarry 
employees, 15 were fatal, 5 caused permanent total disability, 45 
permanent partial disability, 294 incapacitated the workman for 
more than 14 days, and 756 resulted in disability lasting 1 to 14 days. 


Tape 17.-—Fatalities and injuries due to haulage during the year envied December 31, 
1922. 


In outside works. 
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MACHINERY. 


Accidents caused by machinery resulted in 7 deaths and 603 
injuries to men employed inside the quarries, and 17 deaths and 652 
injuries to men at crushers and rock-dressing plants outside the 
quarries. Machinery thus ranked fifth as a cause of accidents inside 
the pits and second as a cause of accidents at outside plants. Inside 
the pits the accident rate, including fatal and nonfatal injures, was 
15.34 per thousand men employed (300-day workers); at the outside 
plants the rate was 23.02. For the preceding year these rates were 
15.46 and 24.63, respectively. 

Of the 1,279 accidents from machinery in 1922, 24 were fatal, 67 
caused permanent partial disability, 246 resulted in temporary dis- 
ability lasting more than 14 days, and 942 caused disability for 1 to 
14 days. | 

Table 18 segregates the accidents due to machinery to show the 
causes in greater detail. 


TABLE 18.—Fatalitves and injuries due to machinery during the year ended December 81, 
L922, 
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ACCIDENTS IN BUILDING-STONE QUARRIES AND ORUSHED-STONE 
QUARRIES. 


Quarry men are not exposed to the same hazards in all kinds of quar- 
ries. Much depends on whether the stone is being produced for use in 
buildings or whether it is to be crushed and used as a flux for making 
lime, or for road building. If the stone is to be used for monumental 
or structural purposes, much care in quarrying and handling must 
be taken to prevent breakage, and a minimum amount of explosives 
used. On the other hand, if the stone is to be crushed, large quantities 
of explosives may be used and no care taken to prevent breakage in 
handling and haulage. — 

A comparison of accidents at building-stone quarries and at 
crushed-stone quarries is presented in Tables 19 to 22, inclusive. 
Table 22 shows the relative frequency of accidents from different 
causes, based upon the number of men employed (calculated upon a 
standard of 300 work days per year), from which it is evident that 
accidents caused by falling quarry material, flying objects, handling 
rock, explosives, and haulage occur more frequently at crushed- 
stone quarries than at quarries producing stone for building or 
monumental purposes. 
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QUARRY ACCIDENTS IN THE UNITED STATES, 1922. B87 


TaBLE 23.—Ali quarries: Injuries, rig bbls lpr and character of disability, during 
the year $1, 1922. 


Nonfatal injuries. 


_Permenent disa- 


State. Fatal. bility. 
ability.¢ 
Total.c | Partial.d 
Alabama....................00-0- Soe le Pee wee 9 h 
EMA TISAS ost a tetas oa eee eines wet enue he ation Sree ane 
CONlOrnig so ls eo oe Gone a es nes J eee emer 29 234 
CONIA O ies fosis oo sis ie od ace eee weet ous | eaters 3 18 
Connecticut... .......-.. cece ccc cca c cc ececs DB iceve as 8 4 
COORG ais poses oy ied du be towers LA ceceevaxs 11 19 
MU BOIS = nett Satan cans kick ot uetaw eta 9 7 25 125 
WOGIGO BS eons cree Pa haee neat oie was 6h csaseeels 19 | 164 
TOW te ops  rcrccieaict dicts eu create Satis sla deiner ou eee ee exlowatic 4) 6 
FBSA oo ogi bc wetting tums aetna dk (aca aeees Beebe ane Se 4 y 5) 
IGN Cue Y foc icant otc aden ues oan ee Saad Seas 2 hicseevagen 13 22 
BNO ciccce cena seedr alow waliedadeuRaralona asics B oceciecacs 3 71 
DALY VAIN iat cai acini ate wired | Renee 6 | 33 
Mass ichusetts...............-.ccceeecee ces 3 ] 6 53 
MIC PAN oes iec eet ies ei weet ot eds fies 9 eee 7 1 
Minn0s0taeseccciciec cote teuuk becudesev cas ya ene ena 3 | 11 
MISSONT occh ee eee ct oem, wi ornare 2 1 3 ] 37 
New Hatnpshires sc.sces ccs kod oo venceeulod as ecaw wll coneeek cowl seueaa eats 
OM J OFSON eo ooo pes dow seeeethacey nuns 1 1 10 | 47 
New Mewe@:..oc2liu co eee eee oa eG Riese os oN eee ac. 
DV COWe he OE Rs ao. 22 os ike cndsiet ata Uaaiben adodson : 16 | 104 
North Carolina. .......... 00. ee cece cece eee 3 13 
ONO estan fase oe anne aned cie o nk eee bees: 28 162 
ORT NON sc Seu ee ack ced ote ceo bie ett ne alsa ties Ae cde else | 18 
Penns\lvanin. ........... ccc cece cece ce ccee 39 | 441 
Ride Ishin occ rade nee ce tccteencccy a Bbsuiaasacs Veter tonsil et \ 3 
PON NOSROG Shi c Sokcu 5 La win cusavigle Catia ea ees 25 | ul 
Texis ee leat a Sec tated Ba Pea dal nolan ar tee aes e h Me ha 8 oct 6 44 
DO, cece pecitees Sactraccainuaie tgs Gee me eee eluates ts 1 | 15 
VON  cahases sae ba caput wea 11 119 
VINGID ode eect racaneeene wake eee eek ot 10 | 53 
Washington, cu. ccccsesacestocekiowmuietan!  ~iBeocdecasceecaaahens 6 
West Virginlasscccuscocdadcansaeeuteniecad 6 37 
W ISCONSIG dee Sacre Sheed ccc scene cd 10 97 
Not segregated ...........cce- cece ec eee eee 58 34 
Total, 1922....... 2.0... .c.. cece eee 377 2,142 
Total 19 os cece cccosaecevexecetevas 330 1, 896 


@ Permanent total disability.—Loss of both legs or arms, one leg and one arm, total loss of eyesight 
Lénsllesiry or other condition permanently incapacitating workman from doing any work of a gainful 
occupation. 

» Permanent partial disability.—l.oss of one foot, leg, hand, eye, one or more fingers, one or more toes 
ony srt eiom where ligaments are severed, or any other injury known in surgery to be permanent partial 

isability. 

¢ Time lost, more than 14 days. 

€ Time lost, 1 to 14 days. 
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TaB.e 24.—AU quarries: Injuries, classified by causes and character of disability, during 
the year ended December 81, 1922. 


Nonfatal injuries. 
Recah Permanent disa- 

Cause. bility. Tempo- ree 
| rary dis- | Slight.¢ 
abllity.< nonfatal 

Total. | Partial.® | 
1. Falls or slides of rock or overburden... 2 "30 | 199 
2. Handling rock at face.................., 2 p......... 27 196 
3. Timber or hand toels..............0...  oLRee eee. 8 53 
4. Explosives: 
(a) Transportation................) DT p..... eee bee... 1 
(b) Chareing 2c icc tieciewwxcoond  delbassoses. ay 8 
(c) Drilling into old holes......... l 4 | 4 
(d) Striking im loose rock... 22.2... [o ceo fee eee ee elec ee eae } 3 
CO): PAWN Sopcast cadieela each eseais |i un tre ce cpueaneniaee eee errr pene re 
cf) Caps, detonators, ete..........) DL ge......... 2 1 
+2 Unguarded shots.......0000.0.). 000. cc pee eee eeeee | Calta ot & sal cite at aes 
(h) Returned too soon............. [0.00 oe pee eee eee [roecceeese 4 
(i) Promature shots............... 13 1, 1 8 
) De'ayed blast........0200000.. 1 1 3 | 2 
(K) Miscellaneous.................. Ce eee 8 40 
5. Haulage: 
(a) Hand and animal...........00)...0......J.......... 4 78 
(b) Mechanical. ........00..0.0.00. 2 1 10 23 
(c) Railway cars and locomotives. . i eee 21 104 
6 Falls of persons: 
(a) Fa'ling into quarry from sur- 
face, benches, or face........ yg eer ll 65 
(b) Falling from hoists, derricks, 
lmiders, etc. ..............0.. 2 Besse ge 3 31 
7. Falling ov ects (other than 1 and 2)... re emer 9 72 
8. Flying objects: 
{B From sledging................./....-0-00cPe ese eens 29 56 
BD) -ORNGIS® cis dot cowsaneaeys chase erect Asean eowese 8 24 
9 Electricity: 
(a) Direct contact with trolley wire. Dobieed lee ectiew eg ck es . 1 
b) Bar or tool strikingtrolley wire.|..........J..........].......... 1 
c) Contact with motor............ TE ae cacced bien aetaa 2 
d) OUNGRS 2 ccc cties pect ek dace DS Wicocawoniel <ccaceece 5 
10, Drilling and chaineling (by machine 
OF Hand) wwsian dees es eccss 5a) Elererate ree 19 45 
11. me ey 
(a) Hoisting cables and attach- 
MICOS in tak Se okclnecess as S cscnessne ) 35 
(b) Guys, cranes, derricks, and 
attachments................. oS Mes dope cans 1 16 
(c) Pumps and hoisting engines...|..........Jb-.......-/..-. cee eee 4 
(d) St2am shovels. ................ gL, Eanes haere 10 40 
(e) Other machinery.............. 5 a ater eae 8 31 
12. Nails, splinters, ete. ..... 0.2... e eee e cede c ec eee ne affe cee ee eee 1 7 
13. Boiler and air-tank cxplosions.........]....0..0. peewee cee cele c eee cece 1 
TAS DUES so ectca is weber te areca ots ed tied atari di cam amie nieial 1 14 
15, Othor causes. 2.0.2.0... cece eee e eee ee lece cee eee 1 | 5 166 
Total, in and about quarry.... 239 1,340 
16. Haulage: 
a) Hand and animal.............]..........p---. eee | 2 30 
b) Mechanical....................| ob IE... eee. 1 25 
c) Railway cars and locomotives. . 4 7 34 
17, one | 
(a) Hoisting cables and attach- 
MONS 2 ceetatavcesseeeesace)  ‘Dilieesacewsd 2 17 
(b) Guys, cranes, derricks, and 
attachments..............-.0008 Lhe: ines 7 12 
c) yume and hoisting engines...|... ek idee Deceeueeees 2 § 
A) Crishergsc cee tsk eceacces| - (' (. Biepevielhewes 4 11 
e) Other machimery..............) -WD I... 4 75 
18. Hand tools "P®eeeneeoeseneseSseeanenesnenevaene(/sSeovseevnenseofeneeaetvneoves eeaeveneue 55 
19. Nails, splinters, etc. ...............006. L Diwiieuleeaoalavawewtans | 15 


a Permanent total disability.—Loss of both legs or arms, one leg and one arm, total loss of eyesight, paraly- 
sis, or other condition permanently incapacitating workman from doing any work of a gainful occupation. 
m= 6 Permanent partial disability.—Loss of one foot, leg hand, eye, one or more fingers, one or more t 
ite dislocation where ligaments are severed, or any 0 her injury known in surgery to be permanent partis 

isability. 

e Time lost, more than 14 days 

4 Time lost, 1 to 14 days. 
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TaBE 24.—Ali quarries: Injuries, classified by causes and character of disability, during 
the year ended Decem $1, 1922—Continued. 


Nonfatal injuries. 


Cause. 


20. Electrici 
(8) ) Direct contact with trolley 


®eveecscevesseeaeaeeeceneeseneeseores 


b) De oe oe seen euler nie 
c) Contact with motor. .......0../.. ccc Bee cc ele nec e ee ees 
d) Others. wgemet Sears Sceee mess 2 
21. Falls of persons... ..........ccccccces: 6 
22. Falling Sbjects, (rocks, timbers, etc.).. 10 
23. ONG) Fro fects : 
FOU SOO R108 coc eceadececnslckalsevaeupsaeececwrs 
tb) From eerie WiiGiry cuebegeun leases Sous 1 
aie (g) Others Path sae Socwe oahe eemasel Jone sees Lek eeeee ees A 
. Han roc DOING ooo ec ccic siecle ccs cesses 
95. Burns. ee eeeeencceecccecce 1 
2. Other COUSOS ois co eeccse Seca sv ladeeses 6 
Total, in outside works.......... 
Grand total...................08 
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TABLE 25.—All quarries: Injuries, classified by kind of quarry and character of disability, during the year ended December 31, 1922—Continued. 
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ACCIDENT RATES BASED ON HOURS OF EXPOSURE. 


The ratio of accident occurrence to the amount of exposure to risk 
is the index to accident frequency and accident severity. Without 
this index it is impossible for the owner of a large quarry or mine 
to know definitely the extent to which the hazards to which his 
employees are exposed are diminishing or increasing. Such an index 
is essential also to show the benefits derived from the installation of 
safeguards against accidents so that it may be known definitely 
whether the cost of installation was justified. 

As a first step in establishing a correct basis for studying the fre- 
quency and severity of accidents to quarry workers in the United 
States, the bureau’s accident questionnaires for 1921 and 1922 
requested operating companies to state the number of hours that 
constituted a working shift. Many companies furnished the infor- 
mation as requested, and for these companies it was possible to cal- 
culate the number of hours worked by all employees at their quarries. 
Corresponding accident data were furnished for the same quarries, 
so that it has been possible to calculate the accident-frequency rates 
based on a uniform number of hours of exposure. The unit of 
exposure selected was 1,000,000 hours. 

Tables 26 and 27 show the number of employees and accidents in 
1922 at quarries classificd according to length of shift. Accident- 
frequency rates are shown in Table 27 only for groups involving 
more than 1,000,000 hours of work during the year. 

At quarries producing stone for building and monumental purposes 
the lowest accident rates were for plants operated 9 hours a day and 
for those operated 10 hours a day, the rates in both cases being 
almost identical (43 accidents per million hours worked). Men 
working at quarries operated 8 hours a day showed an accident- 
frequency rate of 60 per million hours. The length of shift is, of 
course, but one factor in many that must be considered in accident- 
prevention work, but the figures in Table 27 are an indication that, 
for building-stone quarries, the longer workday does not by itself 
constitute an increased hazard. 

At quarries producing stone that is later to be crushed, the lowest 
rate, 62 accidents per million hours, was among employees in the 
9-hour group, followed by a rate of 65 for the 8-hour group. The 
rate for 10-hour workers was 74 per million hours of exposure. This 
table shows the frequency rate for all classes of accidents combined 
and separate rates for each class, as fatal, permanent total disability, 
permanent partial disability, serious, and slight. 
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TABLE 27.—Fatalities and injuries per 1,000,000 hours of exposure, classified 
by length of shift, during the year ended December $1, 1922. 


8 hours. | 9 hours. | 10 hours. 


Character of disability. | 
| ALL QUARRIES. 


| a REMEDY Av rere Tee ey Rt ROR Ee 0. 901 0. 765 0. 964 
Permanent total disability..........0. 000. cc cee ec eee e cee eres l Sabictertemecsiees 07 . OND 
Permanent partial disability.................0.... 2.22 eee eee eee . 693 2 040 2. 2 
OCHEF SCHOUS sccaiec:dees soeee cess eh fon PER aReb ate ceca bi eee eens 13. 997 | 8. 414 13. 100 
BUGHE eis ee ee ee 47.671 | 41.672 51.675 
TOCA NUN OS ics ets web iis letsgt ea Reb eter ag ian esa a eee 62. 361 | 52. 199 67. 447 
Total fatalities and injurics........ 0. cee ee cece 63. 262 | 52. 964 68. 411 
BUILDING-STONE QUARRIES. 

WOR CB eis Leeann cotta Sas cates eee ee ee eee 0. 515 | 0. 732 0. 890 
Permanent total disability.............. 00.02 cee cece ce eel cece eee eee St i eee 
Permanent partial disability............ 00... cece eee eee cee e eens 1. 080 1.025 1.112 
OCUOR SQUIOUS sick cob ase sage Ge Le Via dekeeuba te yee Mea adres abe 10. 900 6. 152 10, 234 
SUBS 6656s o oat we cea eae Arh oaks dacubenetesen ua aeee es ones oe 48. 079 35. 667 30. 923 
TOCA AN UTIOS sos bode vi ceeded ewan ee ntw es eews ens Benihana 60. 099 42.917 42. 269 

Total fatalities and injuries. ............. 0... eee eee eee eee ee 60. 614 43. 649 43. 159 
CRUSHED-STONE QUARRIES. 

Wate) 2: cin coche series fadeei aheSieihce sedi o'S: Siete Sstnesle ecw iene tie ace 1. 162 0. 797 0. 383 
Permanent total erent Use Basis Urea eek oeeeeuee waeeaGaaeas vod laaaNecees . 073 . OO 
Permanent partial disability......... 0... 2. cee eee ee eee eee ee eee 465 3. 045 2. 925 
OUCHEr SOTIOUS s6eccd fi cck eee See See Coes Sd wears ode bs bao wae ease 16. 034 10. 659 13. 764 
SUBD sss Sos cehaseis Sei bed waa aid Pelee Vee eee aoe e ees Behe ewe | 47. 406 | 47.637 56, 333 
T Ota IDI UTOS occ yo cas ee cs oe oars i ein Sek Sw 63. 905 61. 414 73. 120 

Total fatalities and injJuries................ 0.2... eee eee eee ee | 65. 067 62. 211 74. 108 


COMPARISON OF SMALL QUARRIES AND LARGE QUARRIES. 


Table 28 presents accident and labor data for quarries classified 
according to size of plant, as indicated by the number of men employed. 

In addition to showing the accident rates for small plants and large 
plants separately, the figures also show the number of days each class 
of quarries worked during the year. 
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QUARRY AND MINE ACCIDENTS COMPARED. 


Table 29 shows the number of men employed and number killed 
in the quarries and in the coal and metal mines of the United States 
during the 12-year period 1911 to 1922; the fatality rates are based 
on the actual number of men employed and the actual time worked. 
Comparative rates are also given based on a standard of 300 work- 
days a year. 

Table 30 shows the percentage of fatalities by principal causes, 
for comparative purposes, in quarries, metal mines, and coal mines. 


TaBLE 29.— Quarries, metal mines, and coal mines: Comparative statement of 
fatality rates based on actual number of men employed and the equivalent in 800-day 
workers, by years, 1911 to 1922. 


Number employed. 


Year. 
Actual | soo. day 
basis. 
1911....... 110, 954 84,417 188 1.60 | 2. 23 4.19 4.45 
1913....... 113,105 | 93,837| 213| 1.88! 2.27 3.91| 4.00 
1913....... ,278 | 87,141 183 | 1.72; 2.10 3. 57 3.72 
1914....... 87,936 | 68, 187 180 | 2.05 | 2.64 3. 54 3.92 
1015....... 100,740 | 82,447 148; 1.47: 1.80 3.64 3.80 
1916....... 797 | 76,457| 173) 1.91 | 2.26 3.41| 3.62 
1917....... 200! 71,525 131} 1.59: 1.83 4.25 4.44 
1918....... 332 | 59,285 125 / 1.83: 2.11 3. 84 3. 57 
1919....... 75,505 | 63,704 123} 1.63, 1.93 3.22 3.47 
1920....... ; 77, 089 178 | 2.06 | 2.31 3.11 3.16 
1921....... 77,185 ' 50,958 120} 1.55' 2.00 2.45 3.00 
1988....... 081 69,366 132 167) 193 3.25 3.64 
\ 
Total, quarries and mines. 
Number killed 
| Number employed. | Number employed. per 1,000 
Years. | | | employed. 
| Killed. | ae | Killed. 
Equiva- quiva- 
Actual - lent in athe Actual lent in ae 300-day 
number. | y Ohaus number. | 300-day pone | 
workers. Cees workers. | 
4 , 
oh Giotto eee Bs poe, att os Sap eee leaes ease and 
| 
1911....... 728,348 | 534,122 | 2,656| 3.65; 4.97] 1,005, 281 | 774, 628 | 3,530 | 3.52 4.57 
1912....... 722,662 | 541, 2,419 | 3.35) 4.46] 1,004,966 | 797,496 | 3,293| 3.28 4.13 
1013....... 747,644! 593,131 | 2,785 | 3.73 | 4.709 1,045,198 | 863,865) 3,651 | 3.49 4.23 
1014....... 763,185 | 526, 2,454 | 3.22] 4.669 1,009,236 | 737,404 | 3,193) 3.16 4.33 
1015....... 734,008 . 511,598 | 2,269; 3.00| 4.44 986,866 | 736,042 | 2,970/ 3.01 4.04 
1916....... 720,971 | 565,766 | 2,226) 3.09) 3.93} 1,016,453 | 834,678 3,006} 3.05 3.71 
1917.......! 757,317 | 634,666! 2,696| 3.56| 4.25) 1,040,186 | 898,276 | 4,679/| 3.54 4.10 
1918....... 762,426 ' 654,973 | 2,580 3. 38 3.04] 1,013,364 | 895,264] 3,351 3.31) 3.74 
1919....... 776,569 542,217; 2,317} 2908| 4.27 7,336, 740,882 | 2,908 | 2.92 3.93 
Cesc 784,602 601,067: 2,271! 2.89; 3.78 § 1,007,673 | 812,696 | 2,874| 2.85 3. 54 
1921....,..| 823,253 | 474,743; 1,987] 2.41 [ 4.19 367 | 609,211 | 2,337] 2.35 3.84 
sind aus , 807 1 807 | 1,979 | 2.34) 488] 1,029,585 | 571,911) 2,455) 32.38 4.29 


1 Not available. 
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TaBLE 30.—Quarries, metal mines, and coal mtnes: Principal causes of fatalities, 
showing percentage due to each cause, by years, 1911 to 1922. 


Cause of death. 
—- —— co ; 
Falls { ; i 
of ONG: Haul- | 
ur- age 
den, and | Falls Mn- and 
Bele pling dling of per Bice chin- | dust 
inte: rock, ons. | ery ous 
rial, ore, or s}ONS. 
ore, or coal 
coal | 
pater te Te es |et as Me Ao kD oe oe 
1911. | | 
C8 eat aed 2.53 | 26.60) 90.91] 8.51) 1.07 | 9.04/00. 9.04] 100.00 
Metal mines..............00. 32.52) 11.22] 7.63] 18.30) 245! 38.16/.....77 | 97,634 100. 00 
Coal mines............0..000- 47.40] 6.02] 17.13] 1.28] 3.73 | 1.51 | 13.74; 9.19] 100.00 
1912. | 
Quarries... oo. eee 17.37| 22.06/ 27.70| s.s2| ter] aml... | 10.33} 100. 06 
Metal mines. ................ 34.49 | 14.22] 10.28] 13.92 3. 78 8.78 |........ 19.527 100.00 
I mines............002000. 49.03 | 6.08} 19.14] 1.36) 3.64 | 1.65| 11.99} 7.119 loaoo 
1913. 
Quarries... 14.75 | 24.04] 23.60] 9.99! 2.73) 12.57)... | 13.12] 160. 00 
Metal mines................. 34.70} 13.03 | 12.88] 12.30 | 3.81) 4.390 | 18.89] 100. 00 
Coal mines...............005: 45.39) 4.95] 1831] Lao] 316} 1.80) 1845; 6.14] 100.00 
1914 | 
TRIOS... eee eee 29.45 | 19.44] 18.33] 12.78) 167) 6.41/........ | 1282] 100. 00 
Metal mines..............-0. 36.32 | 10.73| 10.20] 16.10! 3.04] 2.50j........ 21.111 100. 00 
Coal mines..............-.-.- 45.09] 5.95| 1879] 2.85 | 4.07 | 1.87 | 14.22 | 6.16] 100.00 
1915, ! 
Quarries... 2... 30.40 | 18.92] 18.55 | 11.48) 203! 9.48)........ | 12.16} 108. 60 
Metal mines......0.2......0- 38.71 | 14.10] 10.49] 15.91 | 2.53 21.99,.....02! | 18.28 J 100.00 
Coal mines................... 47.55 | 6.83] 1864] 1.37! 4.38 168] 18:40) 6.17] 100.00 
1916, | 
Quarries... .................. 19.08 | 16.18| 19.66; 809, 4.05! 16.76)........ | 16.18] 100. 00 
Metal mines................. 32.28 | 12.77] 10.04) 14.64 | 3. 73 2. 58 | yd eesBeides | 23.96 | 100.00 
Coal mines...........00...0.- 47.84] 6.56 | 20.89] 1.39) 4.36; 1.89; 10.15) 6.02] 100.00 
1917. | 
Quarries.................... 18.32] 16.03 | 24.43] 11.45| 152] 15.297]........ 12.98 | 100.00 
Metal mines................. M.17 | 9.27{ 10.33) 1315] 223; 200]........ 36.85 § 100.00 
MiNeS........ 0.0.0 c eee 45.18] 4.12] 22.11 98 | 252; 2.34) 1343) 884] 100.00 
1918. | 
Quarries......00000.0.0.0... 14.40 | 13.60] 24.80] 12.00) 3.20; 14.40/........ | 17.60% 100. 00 
Metal mines. 2.00... 0....0.. 29.721 13.78| 13.00] 12.85) 8.87! 3.25]........ | 23.539 100.00 
Coal mines......0....0000002. 50.13] 5.24| 24.20] 81) 3.99! 221] 5.01; 84149 100.00 
1919, 
Quarries....000.. 2.2... 12.19 | 19.51 | 25.20| 6.81) 4.07] 16.25 /........ 16.27 | 100.00 
Metal mines................. 38.46 | 10.28 | 10.90] 16.02} 342) 4.27 ]........ 16.67 | 100.00 
Coal mines...... ..| 47.48| &89| 20.37 .86| 841! 207| 824) 868 100.00 
1920. | 
Quarries.....00000000000.... 18.54{ 20.93! 25.86] 7.30! 3.93: 11.80!........ 12.36 | 100.00 
Metal mines..........00000.. 33.41 | 13.41] 14.11] 10.59! 4.24) 4.94{1..0000.. 20.00 } 100. 00 
Coal mines...........0000000. 49.87| §.62| 21.37] 1.19 | 4.11 | 2.70} 7.26| 7.88] 100.00 
1921. 
Quarries.................... 16.67 | 14.17] 17.50} 9.17! 7.60 | US <n 19.16 | 100.00 
Metal mines. ................ 31.30| 10.00] 10.00| 17.39' 42.74] 261 ]........ 26.96 | 100.00 
Coal mines.............0..0.. 51.65; 7.70| 19.36 91 | 4.02; 1.72] 65.88| 7.91] 100.00 
1922, 
Quarries................00.. 18.94 | 97.27| 1288] 6.30 4685] 18046]........ 12.12 | 100.¢0 
Metal mines................- 30.52 872] 11.63] 18.95 204; 820]........ 99.04] 100.00 
Coal mines............0...... 45.66} 4.62} 19.99] .71: 4.21/ 203] 1878] 7. 100. 00 
i 
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SUMMARY OF QUARRY STATISTICS. 


33 shows the number of companies operating their quarries 


during the past seven years. Tables 34 to 40, inclusive, present a 
summary of the annual labor and accident data covering the quarry 
industry in the United States for the years 1918 to 1922, inclusive. 


TABLE 33.—Number of active operators, by States, 1916 to 1922. 


Number of active operators. 
State. SSS en = 
1916 | 1917 | 1918 | 1919 | 1920 | 1921 1922 
a eo mai wee 8 Ee pie oe | aero i oe +2 ) ealiearaeas 
Siebert. .23 25.5 patdecevaceet 24 | 25 | 26 | 24 | 24 | 25 23 
OE ee A pee eee 10 | 8 | 6 5 7 | 5 5 
PE ETI Sy SAE MBE: 14 | 12 | 12 13 | 14 | 10 10 
CM Reo ooces dbwienniwadcdest 91 | 83 108 | 70 si 89 132 
tT a eR SRT Se ee nares 39 | 22 | 20 | 24 27 27 26 
ee Se See 33 | 25 22 | 24 26 23 18 
| SRS rr een 11 | 9 4 5 6 4 (@) 
EON IR ins ones teddvcnicweccce 37 | 27 | 18 22 22 28 23 
MANNS 25 Canaies oaatoavntonts 9 | 10 5 S 10 5 5 
EG inet coon ho ree ee | 71 | 64 49 52 57 53 42 
IMR vena icc os cocds an esneks 77 | 72 | 4 59 | 62 68 62 
OE EE ie ENS ETA S) | 37 | 34 27 28 23 25 23 
en ee ee = | 42 38 35 33 32 32 24 
BADR 6 o2 5.555 <5 one atk ss 61 | 4 38 38 42 34 35 
MING oo ahossck ce etdhseetenkiaail 44 37 7 25 30 29 25 
a, ore 41 | 16 37 40 | 37 | 32 27 
Massachusetts.................. 102 | 90 67 77 | 72 | 78 68 
NTA ACO wipe APACHE Sepa 30 26 | 2% 2 23 | 21 18 
PEUIONIOR fo oes on oss chee 6 19 41 38 46 | 45 36 
MOORE oe cos Cae at a ucaeiee oF | x2 75 | 71 69 | 69 56 
MOR Sone Kee bk 10 11 | 11 8 10 8 N 
WatKasieA, 2. 20,2 coc sce 8 7 | 6 6 | 7 | 5 4 
ow Bemnpenire pecsek +ihakae ace 23 24 18 21 26 | = - 
TOO SOEMOG 2 wo sdocos Picsaicanenc 69 65 55 52 50 | 4 4 
WOO MSI 8! ssn cce tex 7 & | 6 5 10 | 9 
OO SON Drie cwenteceseeesex 165 149 107 125 | 111 | 131 104 
North Carolina. ................ 20 24 17 17 15 16 15 
WG cca duncan tdi ecccwenisii ad 136 12] 99 101 98 105 96 
OR gnOIRA 5 = moe e dba xeck: 17 15 Is 13 | 22 | 14 10 
CRN AS Se ne og ae Nt 12 12 10 9 9 8 5 
PUMDAVIVADIE 0. 505.6s05350cn0505 17 | 440 250 | 376 327 369 | 296 
Rhode Island................... 13 12 12 10 | 10 1 | 10 
OO Dewees - O o3. oaceecacce 16 12 9 9 | 13 | 9 11 
ROG 56h w ans vee sx vtees is 45 tl 36 | 37 31 2 
RS PR Re eee Se QR 25 23 26 32 | 36 26 
WOO rea tudedn tee raistede steed 19 17 13 13 | 15 | 18 ll 
VORIINE M50 - oe oo Se ee 69 67 59 56 59 | 66 61 
VRID os acca nu weaten spocees 64 8 49 47 46 | 47 46 
WOM EOE ike 5ccche Sebk ese. 23 1) 19 16 16 15 14 
Wrest Virtanen 5. ose 8. 35 7 27 25 21 22 21 
bi RS: See ee 91 | RX 68 66 | 61 59 5O 
WHOMRINE: 5.2 stone sctarle cone 4 | 4 3 3 | 3 | 4 5 
Not segregated............ a ee 18 | 1 & 6 | 6 | 6 8 
WORM cewaecedcbinccckect 2,335 | 2,074 1,620 1, 724 1,717 1, 764 1, 549 
® Not segregated. 
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PUBLICATIONS STATISTICS OF MINE ACCIDENTS. 


A limited supply of the following publications of the Bureau of 
Mines has been printed. Requests for publications should be ad- 
dressed to the Director, Bureau of Mines, Washington, D. C. 

The Bureau of Mines issues a list showing all its publications avail- 
able for free distribution as well as those obtainable only by purchase 
from the Superintendent of Documents, Government Printing Office. 
Interested persons should apply to the Director, Bureau of Mines, 
for a copy of the latest list. 


PUBLICATIONS AVAILABLE FOR FREE DISTRIBUTION. 


Bu.Ltetin 115. Coal-mine fatalities in the United States, 1870-1914, with 
statistics of coal production, labor, and mining methods, by States and calendar 
years, compiled by A. H. Fay. 1916. 370pp., 3 pls., 13 figs. 

TECHNICAL ParEr 288. Coal-minc fatalities in the United States, 1920, by 
W. W. Adams. 1921. 112 pp. 

TECHNICAL Paper 313. Production of explosives in the United States during 
the calendar year 1921, by W. W. Adams. 1922. 25 pp. 

TECHNICAL PAPER 327. Accidents at metallurgical works in the United States 
during the calendar year 1921, by W. W. Adams. 1923. 31 pp. 

TrecHNICAL Paper 329. Quarry accidents in the United States during the 
calendar year 1921, by W. W. Adams. 1923. 90 pp.- 

TECHNICAL PAPER 331. Metal-mine accidents in the United States during the 
calendar year 1921, by W. W. Adams. 1923. 96 pp. 

TECHNICAL PAPER 339. Coal-mine fatalities in the United States, 1922, by 
W. W. Adams. 1923. 97 pp. 

TECHNICAL Paper 340. Production of explosives in the United States, 1922, 
by W. W. Adams. 1923. 26 pp. 

TECHNICAL Paper 350. Accidents at metallurgical works in the United 
States during the calendar year 1922, by W. W. Adams. 1923. 31 pp. 


PUBLICATIONS THAT MAY BE OBTAINED ONLY THROUGH THE SUPER- 
INTENDENT OF DOCUMENTS. 


BuLLeTIN 69. Coal-mine accidents in the United States and foreign countries, 
compiled by F. W. Horton. 1913. 102 pp., 3 pls., 40 figs. 25 cents. 

TECHNICAL ParerR 27. Monthly statement of coal-mine accidents in the 
United States, January to August, 1912, and statistics for 1910 and 1911, com-. 
piled by F. W. Horton. 1912. 24 pp. 5 cents. 

TECHNICAL PAPER 275. Quarry accidents in the United States during the 
calendar year 1919, by W. W. Adams. 1921. 66 pp. 10 cents. 

TECHNICAL PaPER 280. Accidents at metallurgical works in the United 
States during the calendar year 1919, by W. W. Adams. 1921. 31 pp. 5 cents.. 

TECHNICAL PaPER 291. The production of explosives in the United States 
during the calendar year 1920, by W. W. Adams. 1921. 44 pp., 4 figs. 5 cents. 
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